The Normal Bronchus The general structure of the bronchial tree has recently attracted much attention, particularly the ' segmental " structure of the lung. This aspect of pulmonary anatomy will not, however, be dealt with in this paper, which is mainly concerned with the structure of the bronchial wall. Fig. 1 shows the elements of which the bronchial wall is composed. ( The numbering 1-6 is from within outwards.)
(1) The ciliated epithelium is, for the sake of simplicity, represented as a row of oblong, rectangular spaces. The columnar cells are rather spindle-shaped and arranged in two or three layers.
(2) The basal cells form a continuous row of small round cells. They rest on the basement membrane; they are germinal cells and serve as replacements for columnar cells.
(3) The basement membrane is thick or thin according to the bronchial calibre; it is a condensation of the tunica propria tissue (4) and serves as a foothold for the epithelium. The basal cells (3) stick tightly to the membrane.
(4) The tunica propria is a thin layer of smooth connective tissue, rich in vessels; it contains also the elastic fibres. The elements numbered 1. 2, 3, and 4 together form the mucous membrane.
(5) The muscle is arranged in spirals rather than in circles; it acts as the motor of the mucous membrane.
(6) The tunica fibro-cartilaginea consists of strong fibrous and elastic strands and is reinforced by cartilage, decreasing in strength towards the periphery. This layer gives the bronchus its stability and elasticity (Engel, 1947) .
The Mucous Membrane
The membrane is normally arranged in a continuous row of folds (Fig. 2) . Fig. 2 represents part of a 2.5 mm. bronchus (internal diameter, measured from base to base of epithelium, x 60). The folds are lined by ciliated columnar epithelium and their core consists of tunica propria with elastica. This arrangement used to and may still cause the illusion that the elastica of the bronchi runs in longitudinal strands. This is not so. Both the tunica propria and the elastica surround the bronchus evenly, provided that there are no folds, as can be seen in Fig. 1 Acute Bronchitis Acute bronchitis is chiefly localized in medium and small bronchi. The glands are hypertrophic and distended, columnar epithelium is often shed, and some of the dequamated cells may remain in the bronchial lumen mixed up with the secretion and may appear in the sputum (Fig. 3) . A profuse quantity of mucus is produced and it may become purulent. The cells either keep their original shape or undergo degeneration and deformation. The basal cells, on the other hand, usually remain tightly adherent to the basement membrane ready for the renewal of lost columnar cells.
Potent infection is the usual cause of acute bronchitis, which may be a serious disease. The wall is deeply affected, generally infiltrated by lymphocytes, plasma cells, or even polymorphonuclears. Deeper layers are sometimes eroded, thus producing the picture of ulcerative bronchitis, but such destructive conditions are rare and are only mentioned to illustrate the many grades of bronchial inflammation. Severe or repeated attacks of bronchitis soften the bronchial wall with consequent, mostly cylindrical, dilatation. Bronchiectasis may be local or general, temporary or permanent, depending on many factors, such as the intensity of the inflammation or congenital weakness of the bronchi.
Chronic Bronchitis Only one recent paper describes the morbid anatomical features of chronic bronchitis (Reid, 1954) . Ogilvie and Newell (1957) refer only to Reid when discussing the pathology of chronic bronchitis. Reid is mainly concerned with late changes of the bronchioli rather than of the bronchi, arguing that obliterative bronchiolitis is the main cause of chronic bronchitis. She speaks of mild cases without describing the criteria of "mild" and her " advanced " cases obviously represent final stages with variegated secondary changes in the bronchioli and lung tissue. In mild cases hypertrophy of the mucus-secreting elements, glands and goblet cells, is noted. As conversion of columnar cells into goblet cells has been observed by the present author in catarrh, Reid's mild cases seem to be of catarrh rather than of bronchitis. There are of course no definite boundaries between catarrh and mild bronchitis, so that hypertrophy of goblet cells may also be a sign of mild bronchitis.
Pathogenetic Factom-The condition affects mainly people of middle or old age. It is rampant in industrial areas, where the incidence and death rate are terrifying. Figures published from Leeds (Edwards, Buckley, Fear, Williamson, and Zinnemann, 1957) 
cases
Common experience shows that chronic bronchitis usually develops after repeated or protracted attacks of acute bronchitis; emphysema with rigidity of the dilated thorax (barrel chest) is often an additional if not the primary pathogenetic factor. How far atmospheric conditions or congenital susceptibility should be accused will not be discussed.
Repeated infections of the bronchial tree, which are so common a feature in chronic bronchitis, are not likely to be the cause of the disease, but rather they are conditioned by some change or susceptibility of the bronchi. Observations in early cases of repeated acute bronchitis suggest the following course. Repeated or protracted attacks of acute bronchitis, local or general, lead to slight cylindrical bronchiectasis, and this change is the forerunner of further attacks of bronchitis which will maintain or even increase the bronchial dilatation.
Slight cylindrical bronchiectasis produces important changes in the arrangement of the bronchial mucosa. As has been shown in Fig. 2 , the mucous membrane is normally arranged in folds which serve a double purpose. It is evident that the membrane is larger than the internal bronchial circumference. Therefore the folds permit the respiratory movements of the bronchi without overstressing the membrane in the inspiratory widening of the bronchial lumen, and, secondly, they increase the surface of the membrane. The folded membrane is, as a simple matter of common sense, more efficient than a smooth lining for arresting and dealing with dust and bacteria suspended in the air. Bacilli caught in the folds are not only stopped there and expectorated, but in addition deprived of their virulence and/or destroyed. That this is so can be inferred from the fact that normal pulmonary tissue is practically aseptic. This fact is the more startling as not all bacteria are arrested and expectorated, as can be concluded from the pathogenesis of primary tuberculosis. Therefore reduction of virulence is obviously the explanation of the fact that pulmonary tissue is aseptic in normal cases.
The folds are necessarily flattened in dilated bronchi, and the mucous membrane now adheres tightly to the bronchial wall. It might even be worse because the membrane will to some extent degenerate owing to the pressure in inspiration, which normally is rendered ineffective because the folds give way by flattening. The antibacterial function of the mucosa is likely to be handicapped in dilated bronchi and acute exacerbations will easily occur. The many attacks of acute bronchitis in chronic cases are explicable in this way. A vicious circle will gradually develop, because each attack will contribute to the damage done to the mucosa and will maintain or increase the bronchial dilatation. Finally the effect of chronic bronchitis affects the general condition of the subject, and especially the heart, leading to the dangerous condition of cor pulmonale. The secondary changes of chronic bronchitis which gradually lead to the fatal outcome are not the subject of the present paper.
Conclusions and Summary
Chronic bronchitis is not the result of repeated attacks of acute bronchitis; they are not the cause of the disease, but are consequent on primary changes in the bronchial wall, especially in the mucous membrane. The condition begins with slight cylindrical bronchiectasis due to attacks of acute bronchitis or is a concomitant of emphysema. Dilatation of the bronchi leads to disarrangement and functional disorder of the mucous membrane. These changes pave the way for further attacks of acute bronchitis, which damage the mucosa, and bronchial dilatation. Eventually a vicious circle develops and the condition grows worse until the bronchial disintegration is irreparable and secondary changes in the bronchial tree and in the lung tissue complicate the situation, affect the general condition, and lead to cor pulmonale.
